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by Elsevier B.V. This is an open accesAbstract Background and objectives: Research provides skills for lifelong learning and pro-
motes patient care. In Saudi Arabia, until recently, research training has not been integrated
effectively in postgraduate medical education. The aim of this study was to investigate the
factors involved in research training, productivity, challenges, and attitude among trainees
in pediatric residency programs across Saudi Arabia.
Materials and methods: This is a cross-sectional, multicenter study using a questionnaire de-
signed to assess several aspects of research training among trainees of the national pediatric
residency program in Saudi Arabia from September to December 2013.
Results: Eighty-three residents from seven training centers participated (response rate of
65.5%). Ninety percent of participants agreed that research training must be mandated in each
residency program. The majority of participants (85.5e89.2%) agree that research is beneficial
because it improves patient care, enhances the pursuit of academic careers, and improves
fellowship acceptance rates and success. More than half (51.8%) of participants believe that
research training will interfere with their efforts to become a medical expert in their fields.
The survey indicated low research involvement by trainees, with 86.7% of participants having
never published scientific manuscripts. The majority of participants (73.5%) reported a lack of
regular, structured research activity in their training curriculum. The main challenge in
research training was the lack of protected time (according to 86.7% of respondents). The ma-
jority of participants (85.6%) agreed that training in research methodologies represents their
top educational need.
Conclusion: This study represents a “needs assessment” phase in the development of a
research training curriculum for the Saudi pediatric residency program. The majority ofnt of Pediatrics, King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi Arabia.
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Research training of pediatric residency programs across Saudi Arabia 71participating residents have a positive attitude toward research. Research productivity and
training were found to be low. A dedicated research curriculum within the residency program
represents an effective and evidence-based solution.
Copyright ª 2015, King Faisal Specialist Hospital & Research Centre (General Organization),
Saudi Arabia. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Research activity represents an important aspect of resi-
dency training by enhancing learning, critical thinking,
patient care, and satisfaction with the training program
[1e4]. Experts suggest that properly mentored participa-
tion in research, over and above clinical training, has merit
during general pediatric residency training [5]. Research
competencies have been recognized as one of the key
competencies (scholar) in post-graduate medical education
[6e9]. Conducting research during the residency program is
a challenge for many reasons related to the trainees
themselves, their institutions, and the overall training
curriculum [10e12].
In Saudi Arabia, despite advances in tertiary care and
medical education, research activity and training do not
meet expectations [13]. In addition, until the time of this
study, research training was not sufficiently incorporated
into the curricula of medical schools or residency programs.
A literature review shows that little is known regarding the
research knowledge, attitudes, and practices among
trainees of residency programs in Saudi Arabia.
1.1. Aim of the study
The aims of this study were to assess the aspects related to
“research” among trainees in “pediatric residency pro-
grams” across Saudi Arabia. The aspects investigated, but
they are not limited to baseline knowledge and attitudes
toward clinical research. In addition, barriers preventing
residents from engaging in research were also investigated.
Finally, a needs assessment for research curriculum devel-
opment is presented.
2. Materials and methods
This is a cross-sectional study using a multi-item question-
naire. The study was commenced after obtaining ethical
approval from the institutional research advisory commit-
tee. The questionnaire consisted of 35 items in five parts:
the first part captured demographic data (age, gender,
training center and level of training), the second part
assessed the attitude of the residents toward research, the
third part addressed the challenges in conducting research
during residency, the fourth part evaluated the productivity
of trainees in research, and the last part assessed the re-
quirements for implementing a proposed research curricu-
lum. The collected questionnaires were entered into a
computerized database and analyzed for descriptive out-
comes. We targeted seven accredited pediatric residencytraining centers, which were distributed across the country
(four in Riyadh city, one in Dammam city, one in Buraidah
city, and one in Abha city) and of different institutional
backgrounds (one tertiary, two military, and four Ministry of
Health). Hard copies of the questionnaire were distributed
and collected by chief residents in each center. The ano-
nymity of participants was maintained to avoid any bias.
3. Results
A total of 83 residents completed the questionnaire with a
response rate of 65.5%. The data were obtained from seven
pediatric residency training centers across Saudi Arabia. All
of these centers are accredited by the Saudi Commission for
Health Specialties (SCFHS). Males predominated this pop-
ulation (62.7% male compared to 37.3% female). There was
a balanced representation from all different levels of
training (R1: 20.5%, R2: 34.9%, R3: 22.9%, and R4: 21.7%)
(see Table 1: participants characteristics).
Ninety percent of participants agreed that research
training must be mandated in each residency program. The
majority of participants (85.5e89.2%) agreed that research
is beneficial because it leads to better patient care, en-
hances the pursuit of an academic career, and improves
fellowship acceptance and success. More than half (51.8%)
of trainees believe that research training will interfere with
their efforts to become a medical expert in their fields (see
Table 2). The main barrier to research training was the lack
of protected time according to the majority (88%) of re-
spondents. Other challenges were a lack of research skills
and knowledge, a lack of mentorship, a lack of research
ideas and a lack of research questions (see Table 3).
Participants had low levels of research involvement, and
86.7% had never had a scientific publication, 92.8% had
never applied for or received a research grant, and 78.3%
had never presented an oral or poster research study in a
conference. The majority (78.3%) of residents indicated
that regular structured activity in their residency program
was needed to enhance research training (see Fig. 1).
Multivariate analysis did not show any significant impact of
the participants’ characteristics (gender, training level,
and training center) on these results.
In relation to any proposed research curriculum, the
majority (81.9%e89.2%) of participating residents preferred
a curriculum with hands-on practice, which also follows a
longitudinal format throughout the training program period
as opposed to short-term activities (see Fig. 2). The top
priority in terms of content to include in the proposed
research curriculum was research methodology, followed
by literature review and critical appraisal skills, scientific
Table 2 Trainees’ attitudes toward research.
Aspects related to trainees’ attitudes toward research Agree (%) Neutral (%) Disagree (%)
Research training should be mandated in any residency training program 90.4 6 3.6
Research practice improves patient care 88 9.6 2.4
Research practice enhances academic career 85.5 12 2.4
Research practice facilitates fellowship acceptance 89.2 3.6 7.2
Research training will compromise medical expert competency 51.8 24.1 24.1
Table 1 Participants characteristics (training center, gender, and level of training).
Characteristics Frequency Percentage (%)
Training Center King Faisal Specialist Hospital & Research Centre (Riyadh) 15 18.1
Maternity & Children Hospital (Dammam) 7 8.4
King Saud Medical City (Riyadh) 10 12
Maternity & Children Hospital (Buraidah) 6 7.2
Security Forces Hospital (Riyadh) 10 12
Assir Central Hospital (Abha) 20 24.1
King Abdulaziz Medical City (Riyadh) 15 18.1
Gender Male 52 62.7
Female 31 37.3
Level of training First year (R1) 17 20.5
Second year (R2) 29 34.9
Third year (R3) 19 22.9
Fourth year (R4) 18 21.7
72 S.A. Alhaider et al.writing skills, biostatistics, research ethics, and epidemi-
ology, all ranked from the highest to lowest priority.
4. Discussion
This study represents a “needs assessment” step in order to
support the development of a “research curriculum” for the
pediatric residency program in Saudi Arabia. Our results are
consistent with those of other investigations in relation to
the residents’ attitudes toward research training [14e16].
The majority of the surveyed residents agree that research
is beneficial for a variety of aspects. We also found a low
level of research involvement among the trainees for
several reasons, specifically, a lack of structured regular
research activities and a lack of protected time.
Despite these barriers, residents can and do perform
research and publish their findings [17]. A survey of resi-
dents who presented at the 2002 American College of
Physicians (ACP) Annual Session revealed that 44% ofTable 3 Challenges in pediatric resident’s research
training.






Lack of protected time 88 12
Lack of research skills and knowledge 74.4 25.6
Lack of mentorship 61.5 38.5
Lack of interest 34.9 65.1
Lack of research ideas 56.7 43.3residents thought that the absence of a research curriculum
was a barrier to completing a research project [18]. Intro-
ducing a specific research curriculum has been shown to
have positive outcomes, such as increased resident partic-
ipation in research proposal submissions, conference pre-
sentations, manuscript publication, the receipt of research
grants, and improved research skills [11,19e21]. Such pos-
itive impacts were reported upon implementing a resident
research curriculum for pediatric residents at the Univer-
sity of Alberta [11]. Compared with the year preceding
curriculum implementation, there was an increase in the
proportion of residents who had at least one conference
presentation, manuscript publication, and an internal or
external research grant 2 years after the curriculum initi-
ation. In a systematic review of published resident research
curricula, Herbert and colleagues concluded that a lack of
detailed developmental information and meaningful eval-
uation methods were barriers to effective implementation
[22]. Positive factors included protected research time, aFigure 1 Research productivity during residency training.
Figure 2 Suggested research curriculum for the pediatric
residency program.
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and seminars addressing research methodology, exposure
to and guidance from mentors, an environment supportive
of research and adequate funding to support conference
attendance [23]. Based on the available evidence, many
pediatric health organizations are promoting research ed-
ucation and recommending support at all levels of pediatric
training, from premedical to continuing medical education.
They are also recommending to increase support and
mentorship for research activities [21].
Some limitations were encountered in this study. In spite
of many efforts to increase the response rate of the tar-
geted participants, the achieved rate only slightly excee-
ded 65%. The use of electronic or web-based survey
methods represents an alternative approach, which may
improve the response rate. Some survey items might have
been subject to recall bias (e.g., research productivity and
educational activities), which might be better addressed by
reviewing records from the residents’ research day and/or
an institutional research registry.
Additionally, voluntary response bias cannot be
completely excluded, as those interested in research will
have higher response rates compared to those who are
uninterested. The questionnaire wording was cautiously
selected to avoid any source of response bias.
The involvement of faculty members (including program
directors) is crucial for ensuring that all stakeholders are
considered in the “needs assessment” phase, which will
ensure optimum success to any proposed “research curric-
ulum”. This aspect was not addressed in our study.
It is important to mention that the Saudi Commission for
Health Specialties (SCFHS) has recently (October 2014)
introduced a new curriculum for the pediatric residency
program that includes two full blocks dedicated to research
training; however, these blocks were not clearly defined. A
research curriculum with a full description of learning ob-
jectives, teaching methods, and assessment criteria is
required. Further studies are needed to address the “needs
assessment” input from other stakeholders, namely, faculty
members and training directors. The results of the present
study can be utilized to facilitate the development and
implementation of a research curriculum for the pediatric
residency program in Saudi Arabia. Future research will berequired to evaluate the impact of such a curriculum and to
provide a feedback mechanism for the improvement of
curriculum planning and implementation.
5. Conclusion
Our study found a very positive attitude toward research
among trainees in the Saudi Pediatric residency program;
however, very few trainees have participated in research
projects. The lack of protected time and a structured
research curriculum were the main barriers limiting resi-
dents’ involvement in research. Our study supports the
integration of a longitudinal hands-on “research curricu-
lum” into the residency program to enhance trainees’
scholastic competencies.Conflict of interest
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